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CAVITY DOWN BALL GRID ARRAY PACKAGE 
BASES OW WIRSBOWD TECHNOLOGY 



BACKCBormp ^ TW v BWTT?fJ . 

The present invention relates generally to 
ball grid array packages, and more particularly to a 
thin cavity down ball grid array package based on 
wirebond technology. 

In an integrated circuit, a number of active 
semiconductor devices are forced on a chip of silicon 
and interconnected in place by leads to form a complete 
circuit. As integrated circuit technology has advanced 
over the years, yields have increased to the point that 
large arrays of electronic circuits can be produced on 
a single semiconductor slice. Second and third level 
interconnections can be used to interconnect the 
individual circuits as desired and provide bonding pads 
at the edge of the slice. However, these circuit arrays 
usually require a large number of external connections 
Typical terminal counts in excess of 30 0 are now 
required for gate arrays, microprocessors, and very high 
speed integrated circuit (VHSIC) devices. 

In the past, integrated circuit chips have 
been packaged in a variety of ways. The Bos t common 
packages are the flatpack, the dual-i„-ii ne , the 
hermetic and plastic chip carrier and the grid array 
packages, all of which are known to those skilled in the 
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One conventional technique used in the 
assembling of integrated circuit chip packages is the 
inclusion of a lead frame which electrically connects 
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the semiconductor die to the outer pins of the package. 
However, as integrated circuits have become smaller and 
more complex, the number of leads coming out of the 
package have increased, even though the package size has 
remained the same or has decreased. Because of limits 
within the processing technology of the lead frame, 
conventional lead frames are no longer able to be used 
in packages which demand a relatively high pin count 
which, for example, is 300 or more. New assembling 
techniques for IC packages have since been developed 
which are able to accommodate the high pin count 
demanded by many of the newly manufactured semiconductor 
devices. 

One such technique for assembling integrated 
15 circuit chip packages is the so-called TAB for tape 
automated bonding schemes. The TAB technique is known 
to those skilled in the art and makes it possible to 
obtain fine multiple lead patterns with a variety of 
pattern design variations. Using the TAB technique it 
2 0 is possible to accommodate a significantly larger number 
of leads than that of the conventional lead frame. 

The use of the TAB technique is common in many 
of todays high lead count IC packages. One such high 
lead count package is the ball grid array. The ball 
25 grid array package is typically a square package with 
terminals, normally in the form of solder balls, 
protruding from the bottom of the package only. These 
terminals are designed to be mounted onto a plurality of 
bonding pads located on the surface of a printed wiring 
30 board (PWB) or other suitable substrate. Two 
conventional types of ball grid arrays are the TAB ball 
grid array (TBGA) , and the plastic ball grid array 
(PBGA) . 

Figure 1 is a cross-sectional view of a 
35 conventional TAB ball grid array. The die 102 is placed 
with its active surface facing the TAB tape 110. 
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Uainated on each side of the TAB t.pe are electrically 
conductive le , de 108 and u>> 

Z I £ ^ C °T Cted " l8ad8 118 - «,e tab 

tape, the inner leads us being part ef the uppftr leads 

» £. "ectricany conducting vias (not shown' connect 
the u pper leads 108 to ieads ^ ct 

SI 10 , L 4 rCSUlt8 in e8Ch ° f the 1- of the 

10 ^ . 102 bel " 9 ^^ridly connected to a respective 
» so lder baa U4 . The active surface of the die 102 Is 

then „ ted with an encapsulati ^^l " 

X5 tape to T * "'"^ adhe6lVe 106 *» ^e TAB 

tape to give the package structural support. The 

cinducr " 4 " tyPi " Uy " ade °' ° l *<**^ "on- 

conductive material. 

a olasti. LT 0 "* tyPe ° f baU 9rid is « 

a plasty ban grid array (PBGA, . The pbga is Known to 

toT ^ ^ «- PBGA is Ztl 

^o accomodate the sa ae relatively high lead count as 
that of the TBGA, the conventional PBGA is thicker than 
the conventional TBGA and also offers no »eans for 
-.Mating heat fro, the die since the die is ful" 
T' DMPlte thiS di « dv ^,ge, both th! Till 

both k 8 , OV6r ° ther Phages in that 

both are able to accomodate the greatest number of 

»0 Ztl l,r y ° f COnV6ntion » 1 However, 

a«w S : a r. ?rid ar " y a " - ""hout "eir 

In general, one drawback associated with 
conventional bal! grid array p ^ g „ J 

5 t 8 o h (Blther ™ ^ ° r PCB Mt ~ ial > * 

5 to have two »etal la yers legated to it (the B etal 

layers bexng the conductive patterns 108 and U2 in Pi,. 
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1) . This is due to height restrictions created by the 
solder balls which prevent anything having a thickness 
greater than that of the solder balls from being mounted 
on the sane side of the package in which the solder 
balls are located. Since the die is typically as thick 
as or thicker than the solder balls, attaching the die 
to the solder bali side of the package would prevent the 
solder balls from making contact with the printed wiring 
board (or PC board). In addition, the attachment of the 
thicker die to the solder ball side of the package will 
typically result in a thicker package, which is 
undesirable to many ball grid array package users. 
These height restrictions therefore require that the die 
be located on, and thus electrically connected to, one 
15 side of the package while the solder balls are located 
on, and electrically connected to, the opposite side of 
the package, thereby requiring the use of one metal 
layer on each side of the package. The necessary 
inclusion of two metal layers increases the cost of the 
20 manufacturing process of the package. In addition, 
conventional ball grid arrays require electrically 
conductive vias to connect one side of the metal leads 
to the other side, further increasing the cost of the 
manufacturing process. 
25 Another such drawback of conventional ball 

grid array packages is the cost or the package itself. 
Referring particularly to conventional TBGA packages, it 
cost about $100.00 per wafer to form bonding bumps 
necessary to attach each die formed from the wafer to a 
30 respective TAB tape. Since approximately 10 to 20 dies 
can be produced from one wafer, this results in an 
increased cost of about $5.00-$10.00 per die using TAB 
technology. In addition, the length of time required to 
produce a conventional TBGA prototype is extremely 
35 lengthy. A TAB prototype typically takes approximately 
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vhen the part is actually aanufactured. 

In light of these drawbacks th»^-««- 

^nufacture than the e tlBe C ° StS less *> 

ti ne " re j than the =°nventio„al TBGA and requires less 

ne cal1 9nd array package. 

summary ™ nrr rrn-nTTTii|i 

These and additional objectives 
accomplished by the var« A «. ™>3ectives are 

a Plurality of bondin, are,, and a plurality It l«T 
wh^ electrically connect each of the bono^ ^ 
- correspond^ solder ball cavity (and therefore to I 
30 e C * rr ; 8p ° ndin 9 «Wr ball, without the te J 

wires ( W1 re bonds, electrically connect t„ e 
termed a "High Performance Grid Array (HBGA,-. 
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This principle aspect of the present invention 
has several advantages over conventional ball grid array 
packages. First, the inclusion of a central cavity 
allows the die to be mounted on the sane side of the 
package in which the solder balls are located. As 
discussed previously, the height restriction of the 
solder balls in conventional ball grid array packages 
prevents the mounting of the die on the sa.e side of the 
package in which the solder balls are located. Thus, in 
conventional ball grid arrays fas shown in Fig. i) 'the 
die is mounted on the opposite side of the package and 
connected through electrically conductive vias to the 
solder balls on the other side. 

Second, since the die is mounted on the same 
side as that of the solder balls, only one set of leads 
is needed to electrically connect the die to the solder 
balls. Therefore, the layer of electrically non- 
conductive substrate need only contain one layer of 
electrically conductive material, as opposed to 
conventional ball grid array packages which required two 
metal layers. In addition, since only one metal layer 
is needed, the present invention is able to operate 
without the use of electrically conductive vias. 
Moreover, since the present invention does not require 
a second metal layer or electrically conductive vias, 
the manufacturing cost of the present invention is lower 
than that of conventional ball grid arrays, and the 
present invention is also thinner than most conventional 
ball grid arrays. 

Third, because the semiconductor die is wire- 
bonded to the substrate, the cost of processing one 
wafer of semiconductor dies (including the wire bonding) 
is about $.80 per die, which is much cheaper than the 
$5.00-510.00 per die processing cost using TAB 
35 technology. 
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prototype of^' ^ °' tta> *° a 

otype of the present invention is auch shorter than 
that of conventional TBGAs . This is „ uo / 
flexibility of 1-h- to 
* estate* i a t a proton ^ t8ChniqUe ' is 

2-3 weeks Z . " PPrOX1Batel y »-« weeks, „ hich is 

~ s^sr typicai - — — - 

areas within ««« u ^ • P-wanty of bonding 

Plurality oTb^ ° f *** ™e 

afferent distances from one edge of the centra 

arranges is that it enable! *h daggered 
of the k w enable s the spacing between each 

o^n din ' t0 ^ -Stained, thereb^ 

ZT? ^ ° f b ° ndi " 9 " ires »" d «vo ding the 
need for a -ulti-level substrate bondin, are, « 
25 positioning the bonding areas in a JT, * 
arranges, the thickness ot the P-cwT' 
By avoiding fan-out of the 1 * is ""^"d. 

;zr r on the ^rnLr^r: 

30 Z ZT VMCh ' *» tUr "' tributes to the ability of 
"ads" 98 " aCC0Dn0d " e ' -I* .1 

the various* a S p e tr ofT"' featU " S "* ° f 
aspects of the present invention will be~»n« 

» sslt" r.rr- a * raiwi °" - «• 

oainents, which description should be taken i„ 
conjunction with the accompanying drawings 
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BRIEF DESCRIPTION OF T HE DRAWINGS ; 

Figure 1 is a cross-sectional view of a 
conventional TAB ball grid array (TBGA) . 

Figure 2A is a cross-sectional view of a first 
5 embodiment of the present invention. 

Figure 2B is a cross-sectional view of a 
second embodiment of the present invention. 

Figure 2C is a cross-sectional view of a third 
embodiment of the present invention. 
10 Figure 3 is a cross-sectional view of the 

present invention thermally coupled to a heat sink. 

Figure 4 is a cross-sectional view of a 
particular embodiment of the present invention 
comprising an additional layer of electrically 
15 conductive material 412 for improving the electrical 
performance of the package. 

Figure 5 is a planar view of the present 
invention after the die has bees attached and wire 
bonded, but before it has been encapsulated. 
20 Figure 6 is a close-up of the area 600 of 

Figure 5 illustrating the staggering of the plurality of 
bonding areas 504a-c. 

Figure 7 is a planar view of the present 
invention after the die has been encapsulated, 
25 illustrating the relative number of power, ground and 
signal solder balls located on the package. 

DETAILED DESCRIPTION OF THE pref erred EMBodtmfmt , 

Figures 2A, 2B and 2C illustrate alternate 
embodiments of the present invention with the various 
3 0 elements therein disclosed. For convenience purposes, 
reference numbers for those elements which are common to 
each of the figures in the drawings will remain the 
same. 

Figure 2 A shows a ball grid array integrated 
35 circuit chip package in accordance with the present 
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invention. The package coaprises a body 204 having a 
recessed centra! cavity which has cavity vails 205 L 
■ cav lt y ceiling 207 upon which a *e»iconductor die lit 
is counted. The die 1M is bonded to the body 204 via 
5 either an adhesive such as epoxy or a thecal adhesive 
no„- fl ble> and ls preferabiy Ba(fe of a nateriai 

«» Perform the following three functions: (1) a 
support function for providing structure support to the 

Z T i2) a heat dissipating » -nct^; 

for dxssxpating or spreading heat generated fro* the 
-inductor die. and ,„ a shislding function £ 
shxeidan, the die fro* electrical noise, thereby 
x-provmg the electrical perforce, of the package 

aUhZ °' "* 3 b0dy Mterial iS ««~- Zt 
although a material having the properties described 
above would be preferred, other Aerials not having aU 
of the aforementioned properties may ^ U3ed for the 
body 20 « witnout departing from £ 

20 invention, so long as the na ter ial used provides 
structural support to the package. 

Each of the bodies in Figures 2A, 2B and 2c 
are manufactured UBi „ g a different proces 

-co-plish the sa »e purpose. The body 204 of Figure 2A 
» s manufactured using a cast to for* the „et.l Copper 

TLT reCeSSed " Vity - "ternately. the Sy 
204 of Figure 2A can be manufactured using a coined heat 
spreader The body of Figure 2B is constructed using 
rolled sheets of copper. This is the reason for the tw! 

^ " nd 204b - The ^« 20 4. and 204b are 
bonded together using an adhesive such as. for example 
epoxy. ^ My of pigure 2C . a 

stamping technology, which is the reason for the raised 
portaon of copper material 205. The embodiment of 
Figure 2C, which uses the staging technology. is the 
cheapest of the three embodiments to aanufacture 
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In addition to the body 204 and the die 102, 
the package of Figure 2A is also shown to include a 
layer of electrically non -conductive substrate 210. 
This layer of substrate material, shown in each of the 
5 embodiments, is comprised of either TAB tape or thin 
printed wiring" board (PWB) material such as, for 
example, FR4. The TAB tape itself may be comprised of 
Kapton film, a polyimide film, or other high 
temperature, high strength, flexible dielectric 
10 material. 

Laminated to the surface of the substrate 210 
is a planar pattern of electrically conductive material 
212. As illustrated in greater detail in Figure 6, the 
pattern of electrically conductive material 212 forms a 
15 plurality of electrically conductive leads 506 and 
regions 504 of a plurality of bonding areas 504a-c 
connected to the leads. Each of the bonding regions 504 
includes a plurality of bonding areas 504a-c. Each of 
the leads 506 electrically connects each of the 
20 individual, co-planar bonding areas 504a-c to a 
corresponding bonding cavity 510 of a plurality of 
bonding cavities distributed on one side of the package. 
A plurality of conductive wires 208, otherwise referred 
to as bonding wires, electrically connect each of the 
25 bonding areas 504a-c on the substrate to a corresponding 
bond pad 502 on the semiconductor die 102. 

Referring back to figure 2A, each bonding 
cavity has electrically connected to it a corresponding 
electrically conductive ball 114, which provides means 
30 for electrically connecting the package to a printed 
wiring board (PWB) or other suitable substrate. The 
electrically conductive ball may be comprised of, for 
example, solder or gold. For reference purposes, the 
electrically conductive ball will herein be referred to 
35 as a -solder ball." As will be explained in greater 
detail below, each solder ball acts as an individual 
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•pin- to electrically connect a particular terminal or 
bond pad of the silicon die to a corresponding bonding 
pad on the PWB. After the die has been attached to the 
body and electrically connected to the solder balls, the 
5 die is then encapsulated with an encapsulating material 
116 using an encapsulation or molding technique. The 
encapsulation of the semiconductor die and the bonding 
vires is commonly known to those skilled in the art and 
therefore will not be discussed further in this 
10 application. 

It is to be noted that the embodiment of the 
present invention as depicted in Figures 2A, 2B, and 2C 
shows the die 102 being electrically connected to the 
layer of oetal 212 which is located on the same side of 
15 the substrate layer in which the solder balls are 
located. This novel arrangement provides numerous 
advantages over conventional ball grid arrays, as 
discussed previously. Briefly, some of these advantages 
are: (i) that the layer of electrically non-conductive 
substrate need only contain one layer of electrically 
conductive material, as opposed to conventional ball 
grid array packages which required two metal layers; and 
(2) that the present invention is able to operate 
without the use of electrically conductive vias, and, in 
fact, is shown to be devoid of electrically conductive 
vias in each of the embodiments of figures 2A, 2B, and 
2C. 

Figure 3 is an alternate embodiment of the 
present invention as illustrated in Figure 2A further 
comprising a heat sink 203 thermally coupled to the 
package body 204. Note that the copper body 204 is a 
thermal conductor and is able to conduct heat away from 
the die 102. In an alternate embodiment of Figure 2A, 
heat fins may be integrated directly into the body 204.' 

The heat sink 203 of Pigure 3 adds additional 
thermal protection to the package by conducting heat 
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away Iron the copper body 204 and dissipating it more 
efficiently. The heat sink 203 can be thermally coupled 
to the copper body 204 via a thermal coupling material 
such as, for example, thermal grease. Although not 
shown, it is envisioned that the heat sink 203 can be 
thermally coupled to each of the other embodiments 
depicted in Figure 2B and 2C. 

Figure 4 illustrates an alternate embodiment 
of the present invention wherein the substrate layer 210 
comprises two conductive layers of material. The first 
■netal layer 212 comprises the pattern of electrically 
conductive material forming a plurality of electrically 
conductive leads and a plurality of bonding regions as 
discussed previously. The second metal layer 412 is 
15 interposed between the package body 204 and the 
substrate layer 210. i„ on. particular embodiment the 
metal layer 412 is a single sheet of metal laminated to 
the substrate 2io and etched only near the central 
cavity to prevent any short circuiting when the 
substrate layer is punched out to form the cavity It 
is envisioned that the metal layer 412 can be 
electrically connected to a power source (forming a 
power plane) or a referenced potential (forming a 
reference or ground plane). The advantage of this 
particular embodiment is that the second metal layer 412 
provides additional electrical shielding to the 
semiconductor die, thereby improving the electrical 
performance of the package, m order to prevent short 
circuiting, an electrically insulative adhesive layer 
401 is applied between the metal layer 412 and the 
copper body 204. 

Alternately, the metal layer 412 can be etched 
into a pattern of electrically conductive leads. Each 
of the leads may then either be connected to a power 
source or a referenced potential and connected by vias 
to the leads 212 located on the opposite side of the 
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substrate l. y er Ttlis particular eBbodiBent ^ 

be advantageous where it is desired to electrically 

connect a number of the leads a „ to either a power or 

a ground source. power or 

«.. v Fi9Ure 5 iliU8trates • Pl»nar bottom view of 
the pa kage of tne present . nvention f 

so^irj: th : body and ~««. 

enc , ' " bef ° re ^ die is encapsulated with 
encapsulate serial. *he electrically conductive 

-ret so " 9 ^ SO " er balls "0 to the bonding 

areas 504a-c are not shown. Note that area 600 includes 
a portxon of the die 1M . a portion of the bonding w^ 

u one bondin9 re9ion 504 and • 

Piou« , F u i9Ure 6 " 8 ClOS6UP ° f the a «* of 
«aTde D - rt 41,8 600 0t Fi ' U - 6 *■ ■» 

the bondxng w.res and leads are not shown in Figure 6 in 

Figure 6 is intended to illustrate the staggered 
Z ZT °' e ' Ch ° f b ° ndi " 9 "thin 
.ndxvidual bondin, areas 504a. 504b and 504c are each 

; t 7T in posltion ~ iati - - « -ther. ; h 

rationale for staggering these bonding areas is to 
maintain substantially equidistant spacing between each 
of the adjacent bonding wires 208. while at the same 
t iB e aaxntaxning the co-planar relationship of -the 
bonding areas 5 04a-c in order to m i„ ilnlze ^ 
or the package. 

allow* * h Ma " UfaCtUriB9 technology of the silicon die 
allows the bond pads S0 2 to be physically spaced very 
close together-closer than is physical^ possible using 
current technology to for. bonding areas 504,-c on 2 
substrate. For e« B ple. current die .anufacturing 
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technology allows for the bond pads 502 on the 
semiconductor die to be spaced about 10 microns apart 
from each other, as measured from their adjacent edges 
(i.e. 10 micron bond pad pitch). However, the pitch of 
the bonding areas 504a-c on the substrate 210 is limited 
by present substrate technology. Substrate technology 
is not yet available to produce bonding areas 504a -c on 
the substrate 210 which has a pitch of 10 microns. 
Rather, the minimum spacing between each lead or bonding 
area on the substrate is about 50 microns using current 
technology. Therefore, when the individual bonding 
areas 504a, 504b, 504c are not staggered but are aligned 
into a single column (or row) , each of the bonding areas 
must be spaced at least 50 microns apart from adjacent 
15 bonding areas. Assuming the minimum die bond pad pitch 
is 10 microns and the minimum substrate bonding area 
pitch is 50 microns, the bonding wires 208 which connect 
the die bond pads 502 to the substrate bonding areas 
504a-c will start to fan-out as the alignment mismatch 
20 (created by the aforementioned pitch restrictions) 
causes the individual bonding areas 504 a-c to move 
further and further away from their corresponding bond 
pads 502. 

This fan-out of the bonding wire from the die 
25 to the substrate board is undesirable for a number of 
reasons. First, as the wires 208 become longer and 
longer, they use up valuable space on the surface of the 
package which could otherwise be used for solder ball 
placement to thereby increase the available number of 
30 leads which the package could accommodate. In addition, 
as the vires become longer, the curvature of their arch 
or loop becomes greater which can interfere with the 
height restrictions of the solder balls, as discussed 
previously. 

35 It is therefore desired that the pitch of the 

bonding wires 208 remain substantially the same (i.e. 
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that the spacing V between each pair 

bonding 86 t0 b ° nd P8d8 5W " »»1 « ciose to 

5 r ' 5Ma " C) - T ° iCWBpU8h objective 

each o : h in9 arM8 5 ° 4a " C - 8 pect 

:::: r: M : 8 shown by iBdividuai — ^ «•» 

the st . HOte ^ WirBS 208 inCrease in l«9th as 

10 later" T^L °' ^ «- ■"«• 

laterally. There „ a trade-off between the desire to 

narrow th e pitC h of the bonding wires and the des £ e ° 
*«p the length of the bonding wires short. The mor* 

::::z r pitch desi - d the — «- 

15 t he T " " S reqUi " d ' and th6 " f °- the longer 

the length of bonding wires used. However, as stated 
-bove it is desiraWe fQr the wires ™£ 

staggered positxons is linited . In 
staggered po sit i„ ns are show „ as represe „ ted 
20 ,reas 504.. 504b . nd 50 « c respectively. T is 

staggered posxtxons nay uscd withQut d fc 

the scope of this invention, keeping in raind that 9 it is 

so* Al8 ° 8hOVn " Pi9Ure 6 ara ce »"««uctive traces 

50« one or which 50«. is shown being connected to a 

vili , lso include a sol<Jer electricaliv 
connected to it, however, for purposes of cl,r£ ^ 
solder ball i B not 8hown in ^ flgur<j *•» 

After the die has been bonded to the cavity 

least a portion of the bonding wires are then 
encapsulated with an encapsulation material us. such 
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as, for example, resin, using an encapsulation or a 
molding process. The resultant package is illustrated 
in Figure 7. Figure 7 shows the encapsulation body lie 
which encapsulates the die, at least a portion of the 
5 bonding wires, and at least a portion of the bonding 
region 504, including at least a portion of bonding 
areas 504a-c. Each of the squares surrounding the 
encapsulation body represents a solder ball which is to 
be connected to either a ground source, a power source, 
10 or a signal source, in the example of Figure 7, white 
squares 702 represent solder balls which are to be 
connected to a signal source. Note that each solder 
ball can be independently connected to a separate signal 
source on the PC board. Lightly shaded squares 706 

15 represent solder balls which are to be connected to a 
power source. The dark shaded squares 704 represent 
solder balls which are to be connected to a ground or 
reference potential. The example of Figure 7 depicts a 
24 x 2 4 ball grid array, having 4 32 leads, or solder 

20 balls. 

Although several preferred embodiments have 
been described in detail herein with reference to the 
accompanying drawings, it is to be understood that the 
invention is not limited to these precise embodiments, 
25 and that various changes and modifications may be 
affected therein by one skilled in the art without 
departing from the scope or spirit of the invention as 
defined in the appended claims. 
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Pac kage co^is^" ^ " r " y int ^ ated chip 
-aterial """'^ flexible "electric 
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material; 
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leads; and ' C) conne ««d to said 

a plurality of conductive wires fjooi ■ u 
electrically connect each of said first I „ di ^ LTZ 

b ona ing Pad (5M) on . seBico i: t r :; s d ^ 

characterized in that 
- said body having a recessed central cavitv 

H"t ; al is :e f ; cludin9 sald f irst surf - ce < 

surf.L. " PlU " lity ° f — in ««* 

wherein each of said leads (502) electrically 
connects each of said first bon,H n „ electrically 
504c> t„ , bonding areas (504a, 504b, 

(llol of 7 reSPOndin9 —"-l connector bonding pad 

Istrib 1- „ " ^ ° £ eXt6rnal C ° nnect « ending plds 

distributed about said first side of said body; 

saad plurality of first bondina „r«„, „„ 4 
—a, 30 « D , SMe| ,„„ plurality of ^^..^ (5iQ) 
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being substantially co-planar, each of said regions being 
located adjacent to one edge of said plurality of edges, 
wherein first bonding areas of each of said regions are 
located at different distances from said one edge to form 
a staggered arrangement. 

2. The package of claim l wherein said body is 
non-flexible. 

3. The package of clain 1 wherein said body is 
electrically conductive. 

4. The package of claim 3 wherein said body is 
comprised of copper. 

5. The package of claim 1 wherein said body is 
thermally conductive. 

6 . The package of claim 5 further 
characterized in that said package includes a second body 
(203) for dissipating heat thermally coupled to said first 
body. 

7. The package of claim l further 
characterized in that said package is devoid of 
electrically conductive vias or through holes which are 
used to electrically connect said plurality of bonding 
pads (510) to a corresponding plurality of external 
connectors (114, 702, 704, 706). 

8. The package of claim i further 
characterized in that said package includes a single 
bonding tier for electrically connecting said die (102) to 
a plurality of external connectors (114, 702, 704, 70S), 
said bonding tier including said layer of substrate (210) 
and said layer of conductive material (212)* 
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p . _ . 9 - The packa 9 e «* claim ! further 
charactered in that ^ package # «J« 

of conductive material „„, laralnatea to said * 

surface ana a Xayer of electrically non-conductive bon^g 

l nd " (401) interP ° Sed betW80n «" ~»— layer of 
conducive material and said first surface. 

10. The package of claim 9 further 
charactered in that said second layer of Serial ( « 2 > 
- electrically connected to . power source. 



11- The package of claim 9 furtner 
characterized in that said second layer of material ( £* 
« electrically connected to a reference potential. 



12. The package of claim i further 
characterxzed in that said staggered arranged torms J 
least three rows of first bonding areaB (504a, 50 4b, 
504c each of said at least three rows being located a 
a different distance from said one edge. 

13. The package of claim i wherein said layer 
of substrate is comprised of a printed circuit boLd 
substrate material. 



a bodv af PaC * a9e ° f ClaiB 1 fUrther ""Posing 

a body of encapsulation material (Us, which encapsulates 
said semiconductor die and at least a portion of said 
plurality of conductive wires. 

15. A ball grid array integrated circuit chip 
package comprising: 

an „ * .J* *** (2 ° 4 ' 2 ° 4a ' 2Mb) h * v1 "" » tirst efface 
and a substantially planar second surface opposite to said 
first surface; 

k • * ° f electricall V non-conductive substrate 
f210) havma a thirrt R nrf ar p »r,H , w „„ # . i ^ 



IgJUbb 
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to said third surface, said third surface being bonded to 
said first surface; and 

a pattern of electrically conductive material 
(212) bonded to said fourth surface, said pattern of 
material forming a plurality of electrically conductive 
leads (506, 50 6a) and regions having a plurality of first 
bonding areas (504, 504a, 504b, 504c) connected to said 
15 leads; 

a plurality of conductive wires (208) which 
electrically connect each of said first bonding areas 
504, 504a, 504b, 504c, to a corresponding bonding pad 
(502) on a semiconductor die (102); 
characterized in that 

said body having a recessed central cavity 
haying cavity „ a l ls {205) and , cavity ^ 

which said eemiconductor die (102) is counted, said 
central cavity being located on a first side of said body 
said first side including said first surface, wherein said 
cavity walls (205 ) define a plurality of edges on said 
first surface; 

wherein each of said leads (506) electrically 
connects each of said first bonding areas (504, 504a, 
504b, 504c) to a corresponding external connector bonding 
Pad (510) of a plurality of external connector bonding 
pads distributed about said first side of said body; 

wherein said package is devoid of electrically 
conductive vias or through holes which are used to 
electrically connect said plurality of second bonding 
areas to a corresponding plurality of external connectors 

(114, 702, 704, 706). 

16. The package of claia is, further 
characterised in that said plurality of first bonding 
areas (504. 504a, 504b, 504c) are substantially co-planar, 
each of said regions being located adjacent to one edge or 
said plurality of edges, wherein first bonding areas 
(504a, 504b. 504c) of each of said regions are located at 



30 



35 
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a body (204, 204a, 204b) having a first s „,„„ 

. s. : ~- —™: " « 

characterized in that 

"hich a semiconductor die ,102, i. ' ' UP °" 

° cavity bei„ g located on , fi r8 t '/JTi ""^ 
"r St side including S aid first , * 

cavity walls , 20S . "L flrSt SUrface ' whe «i" said 

"-^/r:;;:; a piuramy ° f — - — 

tier for Cai \ PaCkB9e fUrther uprises a single bonding 
tier for electrically connecting said die f io 21 - 
Plurality of external connectors \n 702 ^ 70 V 
Mid bonding tier including: ' ? ° 6) ' 

f210> h. " " lByer °' eleCtricall y "on-conductive substrate 

to s i d th 7/ ttlrd 8Ur£aCe ' fWth SUrf "« °PP° S ite 
to saxd third surface, said third surface being bonded to 
said first surface; and including 

(212) banL P \ ttarB . 0f eleCtric » 11 >' conductive material 
(212) bonded to said fourth surface, *aid pattern ot 

£2. 506a) re ° i0nS ^ ' of firs" 

nrr; (504 - 5Ma ' so4b ' *» 

leads, wherein each of said leads electrically connects 
eSemll 8 " r8t arMS " " -Lading 

•xternal connector bonding pads distributed about said 
first side of said body; ,„ d in ^ SMd 

M , the furthe r emprises a plurality of 
c ^ve W i«s (208) which electrically connect each of 
said first bonai,,,, areas , S04 ^ ^ ^ * 
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corresponding bonding pad (502) on said semiconductor die 
(102). 

18 . The package of claim 17 , further 
characterized in that said plurality of first bonding 
areas (504, 504a, 504b, 504c) is substantially co-planar, 
each of said regions being located adjacent to one edge of 
said plurality of edges, wherein first bonding areas 
(504a, 504b, 504c) of each of said regions are located at 
different distances from said one edge to form a staggered 
arrangement . 



19. The package of claim 17 further 
characterized in that said plurality of first bonding 
areas (504, 504a, 504b, 504c) and said plurality of 
bonding pads (510) are each substantially co-planar. 

20. The package of claim 17 further 
characterized in that said bonding tier is devoid of 
electrically conductive vias or through holes. 

21. The package of claim l further 
characterized in that a pitch of said plurality of first 
bonding areas (504, 504a, 504b, 504c) is substantially 
equal to a pitch of said bonding pads (510) . 

22. The package of claim 16 further 
characterized in that said plurality of first bonding 
areas (504, 504a, 504b, 504c) and said plurality of 
bonding pads (510) are each substantially co-planar. 

23. The package of claim 16 further 
characterized in that said staggered arrangement forms at 
least three rows of first bonding areas (504a, 504b, 
504c) , each of said at least three rows being located at 
a different distance from said one edge. 
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24. The package of claim is further 
characterized in that said staggered arrangement forms at 
least three rows of first bonding areas (504a f 504b 
504c) , each of said at least three rows being located at 
5 a different distance from said one edge. 
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